TOOTHED  WHEELS OR  GEARS.	4*7
of the train if the number of axes in the train be even, and one minus the velocity ratio of the train if the number of the axes be odd. In the former case the wheel turns in the same sense as the arm; in the latter in the opposite sense, unless the ratio r is less than unity." (Kennedy—Mechanics of Machinery.)
The same holds if there are no annular gears in the train o if there are an even number of them.    If, however, there be one or any other odd number of annular gears in the train, the effect will be to transpose the plus and minus as well as the sense of rotation.
If the first wheel of any epicyclic train has its axis fixed, but has itself a motion of rotation about this axis so that, for example, it makes k revolutions for each revolution of the arm, then the last wheel of the train will make i±r±kr revolutions instead of i±r. The sign of r is determined as before but the sign of kr is plus, if the rotation of the first wheel causes the last wheel to rotate in the same sense as the arm, and minus, if the rotation of the first wheel causes the last wheel to rotate in a sense opposite that of the arm.
The only case which requires special attention for fear of
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fig. 233 E.
incorrectly determining the number of axes is where the gear train of Fig. 233, which has three axes, is given the reverted form shown in Fig. 233 E, which apparently has but two axes. For proper analysis it is necessary to consider the reverted train the same as the original form, i.e., a double axis is counted as two single ones in computing the number of axes in the train.

